Neuroprotective effect of nitric oxide against NMDA-induced neurotoxicity in the rat retina is associated with tyrosine hydroxylase expression.
N-methyl-D-aspartate (NMDA) may affect dopaminergic cells, which contain tyrosine hydroxylase (TH), the rate-limiting enzyme in dopamine synthesis. To clarify the involvement of TH in the neuroprotective effects of nitric oxide (NO), we investigated whether NMDA alters TH mRNA and TH protein levels and whether NO inhibits NMDA-induced changes in the rat retina. Dopamine levels in the retina were measured by high-performance liquid chromatography (HPLC). Reverse transcription-polymerase chain reaction (RT-PCR) and real-time PCR showed that intravitreal injection of NMDA caused a significant reduction in TH mRNA levels in the retina. Similarly, Western blot analysis showed that NMDA decreased the production of TH protein. These reductions in TH mRNA and TH protein levels were attenuated by concomitant injection of NOC 18, an NO donor. HPLC analysis showed that NMDA reduced dopamine levels in the retina and that NO attenuated this reduction. Furthermore, morphological analysis showed that NO prevents NMDA-induced neurotoxicity through dopamine D(1) receptors. These results suggest that the neuroprotective effect of NO may be associated with the induction of TH expression and increased levels of dopamine.